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The inventors of this invention in the sense of being the devisers thereof within the 
meaning of Section 16 of the Patents Act 1949 are:— Willy Braun and Gerhard 
Bachmann, citizens of the Federal Republic of Germany, residing, respectively, 
at 11 In der unteren Rombach, Heidelberg; and 17 An der Froschlache, Ludwig- 
shafen/Rehin, Federal Republic of Germany. 

COMPLETE SPECIFICATION 
New Anthraquinone Dyes and their production 

We, Badische Anilin-& Soda-Fabrik Aktiengesellschaft, a German Joint 
Stock Company, of Ludwigshafen/Rhein, Federal Republic of Germany, do hereby 
declare the invention, for which we pray that a Patent may be granted to us, and 
the method by which it is to be performed, to be particularly described in and 
5 by the following Statement : — 

This invention relates to new anthraquinone dyes having the general formula I : — 



0 HNt^^Co-c^-CH^Cod* 




Z 0 Y 

I 

in which 

R denotes a hydrogen atom or a hydrocarbon radical having one to four carbon 
10 atoms which may bear alkoxy groups as substituents; 10 
Y denotes a hydrogen atom, a hydroxyl group, the radical 

— NH — £^ — CO— CH 2 — CH 2 — COOR 

or an alkylamino, arylamino, alkyl ether, aryl ether, alkyl thioether, aryl thioether or 
carboxylic ester radical and 
15 Z denotes a hydrogen atom, a hydroxyl group or the radical 15 

— NH— (~% — CO— CH 2 —- CH 2 — COOR, 



and the anthraquinone nucleus may contain in the other positions further substituents, 
such as alkyl ether groups, aryl ether groups, carboxylic ester groups and hydroxyl 
groups. 

20 These dyes are outstandingly suitable for dyeing polyester materials, 20 



[Prt 



2 
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JDyes having the formula fia : — 



0 MN-4H^C0-C>H-~ W~CO0tL 



Ha 




-in which X denotes a hydrogen atom or a methoxy group and Y 1 denotes a hydrogen 
atonic an arylamino grour;, an aryl ether group or art afyl thioether group, but preferably 
i hydroxy! group,- and R has !the meaning given above, 'are of particular industrial 
interest.. • ". : . ' 

" " The new dyes" may be obtained by reacting anantteaquinone compound having 
the general formula II:— 




10 in which PL 1 denotes a hydrogen atomy a hydroxy! group, an amino group, an alxyi- : 10 
amino group, arylamino group, alkyl ether group, aryl ether group, alkyl thioether . 
. group, aryl thioether group or carboxylic ester radical and R* denotes a hydrogen, atom, 
a hydroxyl group or an amino group, and the anmraquinone. nucleus may bear sub- " /. 

- stituents in other positions," with a compound having the formula ^III: — 

. "" y ~Vi . : ; : - ■ : V ■ 

•in-; which R denotes a hydrogen atom . or a ^hydrocarbon radical having one : to four 
. carbon atoms, and which may bear alkoxy groups as substituents, with ;the : elimination 
" . of hydrogen bromide arid if desired, : when : ^-bromoberizoylpropipriic acidurias been 
used, esterifying the reaction _produas~cohtainmg.free carboxyl-.^ with, an alcohol 
20 . /having- the general formula R— -OH in- which R has. the above meaning. .20 
:. ; The following ^animoaithr'aqumones are'exainples 6f suitable starting compounds , . 
. . for : the new- process:- — 1-ammoanthraqumone, l^ammo-4-hydroxyanthraquinone, 1- 
. amino - 4 - thiopheny^ 4 - phenoxyanthraquinone/ J--; 

: - _ amino-4rme^b^xyanttoquin6ne, lTa^no-4-anilmoanthraquinone, lTamino-4^o-toliii- 
25/"/ \ dinoantm-aquirione, : : l-ammo-4-mTtbiuidmoa^ ; l-ammp4-p-toluidino-. i : ; 25 

antiiraquinone, 1-amjno^m l^an^o^-o^cresoxyanthra- 
quinone, * l-amirib^4-m-creso 
arnmo^4^-pheriylet^ylamm 
-■ l-ammo-4-m-carboxyaniimoanthra l-ammo-4-p-carboxyaiiifo 
30 l-ammo-4-cydphexylaminoanthra . ; lranuno^hyo^bxy-2-memox^ntm^quin- " ' 30 

. , one, ' l-aminoanthraquinone-6-carboxylic ethyl ester,- \ l=ammoea-phenylmercapto-4- . - : ' 
: hydroxyaiitlu^quinpne, , lramino-2-phenoxy-4-hyaro . . 1,4-diamino-. 

anthraquinohe, /l/5-diamino"anmraquinone, -4,8-olamin6anto and _ : 4-amino- 

:- ; : chrysazmv : . . ••* ■■■ ' : : /... : -; : - -** 

35: - . . • Examples , of compounds having the general .formula III which : may be used. * 35 

- are- p»brpmobenzoylpropionic acid, of me. methyl, ethyls propyl, isopropyl, n-butyl, : 
: . - . isbbutyl, £-methoxyethyI "and : ^ttioxyethyl --esters ; of this acid."" p-Brornobenzoyl- 
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propionic acid may be obtained for example by Friedel-Crafts condensation of bromo- 
benzene with succinic anhydride. The corresponding esters may be obtained by esteri- 
fying the acid with the alcohols, advantageously in the presence of gaseous hydrogen 
chloride or concentrated sulphuric acid. 

5 In the process for the production of the new dyes, the amino groups of the said 5 

a-aminoanthraquinones are reacted with the bromobenzoyl derivatives having formula 
III with elimination of hydrogen bromide. This may be effected for example by heating 
the a-arninoanthraquinone with the bromobenzoyl derivative in a solvent, advantage- 
ously in the presence of a basic reacting agent and of additives which accelerate the 

10 reaction, at temperatures of 100° to 230° C, preferably 180° to 220° G io 
Organic solvents which do not react in an undesirable way with the reactants 
under the reaction conditions are suitable as solvents; examples of these are nitro- 
benzene, chlorinated benzenes and naphthalene. 

Examples of basic reacting agents which may be used are alkali metal carbonates, 

15 such as sodium carbonate or potassium carbonate, or alkali metal acetates, such as 15 
potassium acetate. These basic reacting agents are advantageously used in the amounts 
required for binding the hydrogen bromide formed during the reaction. It is advant- 
ageous to use an amount which is 10 to 20i%' in excess of the stoichiometric amount. 
Small amounts of copper compounds, such as copper acetate or copper oxide, 

20 advantageously with a little copper powder, may be added to the reaction mixture to 20 
catalyze the reaction. 

It is advantageous to use at least a stoichiometric amount of the bromobenzoyl 
compounds, for example 1.1 to 1.2 times the calculated amount with reference to 
the amino groups in the a-aminoanthraquinone used. 

25 When the reaction by the process according to this invention is carried out with 25 

p-bromobenzoylpropionic acid, dyes having free carboxylic groups are obtained. 
According to another embodiment of the new process, these dyes containing propionic 
acid groups are esterified with alcohols having the formula R — OH in which R has 
the above meaning, and the same dyes are obtained as are formed when using the 

30 corresponding p-bromobenzoylpropionic esters. 30 
Examples of alcohols having the formula R— OH are methanol, ethanol, propanol, 
isopropanol, n-butanol, isobutanol, ^-methoxyethanol and ,jff-ethoxyethanol. 
The new process may be carried out for example as follows: the p-bromobenzoyl- 
. propionic compounds, the basic reacting agent and the catalytically active substance 

35 are added to a splution of the «-aminoanthraquinone in the solvent and the mixture 35 
is heated to boiling point under reflux and while stirring until the reaction is over. 
The end of the reaction may easily be determined by paper chromatographic examina- 
tion of a sample withdrawn. The reaction time is usually one to two hours. When 
nitrobenzene or a chorobenzene has been used as solvent, the reaction product crystal- 

40 lizes out in the cold. To complete the separation, the mixture may be diluted with 40 
benzene or ligroin. The residue is suction filtered and washed with nitrobenzene, 
benzene and methanol. The inorganic salts are dissolved out with water or dilute 
hydrochloric acid. If naphthalene has been used as solvent, the hot reaction mixture is 
diluted with a solvent, such as chloronaphthalene, halobenzenes or high boiling point 

45 hydrocarbons such as ligroin and the deposited reaction product is suction filtered. The 45 
naphthalene may however be separated in the cold by extraction with appropriate 
solvents, such as methanol, ligroin or benzene. Finally, the naphthalene may be re- 
moved from the reaction mixture by steam distillation. The yields are as a rule 80!% 
of the theory or more. The products are obtained in adequate purity. They may be 

50 recrystallized from high boiling point organic solvents such as halobenzenes. 50 
When an tt-aminoanthraquinone has been condensed with p-bromobenzoylpro- 
pionic acid, the esterification of the dye obtained may be carried out for example 
by boiling the dye under reflux with twenty times the amount of alcohol after adding 
a small amount of concentrated sulphuric acid, until the reaction is over; this may 

55 easily be determined by paper chromatography. When cooled, the reaction product 55 
crystallizes out and may be isolated by suction filtration. 

The new dyes are distinguished by high fastness to light, excellent fastness to 
dry-heat pleating and setting and excellent wet fastness of the dyeings obtained on 
polyester textile material. 

60 The invention is illustrated by the following Examples in which parts are by 60 

weight. 

Example 1 

10 parts of 1-aminoanthraquinone, 14 parts of ethyl /?-bromobenzoylpropionate, 
5 parts of ground anhydrous sodium carbonate, 1 part of copper acetate and 0.1 pan 
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of copper are boiled under reflux in. 150 parts of nitrobenzene for two hours, and 
allowed to cool. The red dye is precipitated with 40 parts of benzene and 1000 parts 
of ligroin, suction filtered and washed with ligroin. Contaminating inorganic salts are 
dissolved out with water and the dye is dried. 13 parts <81|%. of the theory) of the 
dye having the formula : — 




is obtained; it dyes polyester a red shade having very good light fastness and good 
wet fastness. 

Example 2 

15 parts of 1-aminoantbraquinone is dissolved in 100 parts of molten naphthalene. 
The solution is heated for ninety minutes at 210° to 220° C. with 30 parts of n-butyl 
p-bromobenzoylpropionate, 10 parts of ground anhydrous potassium carbonate, 1 part 
of copper acetate and 0.1 part of copper powder and then allowed to cool. The 
naphthalene is extracted with a small amount of benzene and a large amount of 
ligroin and the residue is washed with water and dried. 26.5 parts (8fl% of the theory) 
of the dye having the formula : — 

J? Hpl-r^^CO-CH^CH^ CO On C 4 Hj 




is obtained whose tinctorial properties are substantially the same as those of the dye 

_C T7 1- 1 



of Example 1. 

Example 3 



15 parts of 1-aimno^-phenylmercaptoanthraquinone is dissolved in 100 parts of 
molten naphthalene. 18 parts of methyl p-bromobenzoylpropionate is then added and 
the whole is heated for ninety minutes at 210° to 220° C. with 6 parts of anhydrous 
potassium acetate, 1 part of copper acetate and 0.1 part of copper powder. The 
reaction mixture is processed as described in Example 2. 22 parts (81!% of the theory) 
of the dye having the formula : — 




is obtained which dyes polyester red violet shades and has good general fastness, in 
particular very good light fastness. 

Example 4 

1-animo^-phenylmercaptoanthraquinone is reacted with ethyl p-bromobenzoyl- 
propionate in the way described in Example 3. The dye having the formula: — 



O MM -Q-CO-CH r OH z - CO 0C % H s 




is obtained in a yield of 80%/ It has the same tinctorial properties as the dye of 
Example 3. 
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Example 5 

The procedure of Example 3 is followed but n-butyl p-bromobenzoylpropionate 
is used instead of the methyl ester. The dye having the formula : — 




is obtained. It has the same good qualities as the two preceding dyes. 5 

Example 6 

100 parts of naphthalene, 15 parts of l-amino-4-hydroxyanthraquinone, 8 parts 
of ground anhydrous potassium carbonate, 1 part of copper acetate and 0.1 part of 
copper powder are stirred with 25 parts of ,0-methoxyethyl p-bromobenzoylpropionate 
for seventy-five minutes at 210° to 220° C. The reaction mixture is allowed to cool and 10 
then worked up as in Example 2. 26 parts (88 l % of the theory) of a violet dye is 
obtained which has the following structure : — 



O OH 



A small amount of a sparingly soluble impurity may be removed by extracting the 
dye with toluene and reprecipitating it with ligroin. Full violet dyeings having very 15 
good light fastness, fastness to dry-heat pleating and setting, and wet fastness are 
obtained on polyester. 

Example 7 

The procedure of Example 6 is followed but methyl p-bromobenzoylpropionate is 
used instead of the methoxyethyl ester. The dye having the formula : — 20 




0H 



is obtained in a yield of 731%. It dyes polyester even better than the dye obtainable 
according to Example 6 and also has very good tinctorial properties. 

Example 8 

80 parts of naphthalene, 15 parts of l-amino-4-anilinoanthraquinone, 20 parts of 25 
ethyl p-bromobenzoylpropionate, 7 parts of potassium acetate, 1 part of copper acetate 
and 0.1 part of copper powder are stirred for half an hour at 210° to 220° C The 
reaction mixture is worked up as described in Example 2. A quantitative yield of a 
dye having the constitution: — 



O Ntt" 



30 



6 



/ -is. obtained^. . it dyes polyester full: .green shades/ The dyeing ia: distinguished by good 
fasme^tasublih^nbn".* * 
. ' ;.: - EXAMPLE. 9. : - • , \ ■ - ; 

.:. .15 parts of l-animo-4-N-anthranttic add :ant!naquinohe, : 15 parts of p-bromo- 
ben^oylpropionic add > 5 . parts ."of copper acetate, 20. parts, of anhydrous sodium car- 
bonate and 0.1 part of copper .'powder" ire Boiled under jenuxjn 200 parts of nitro- 
benzene for half an hour. The reaction mixture is allowed to cobl^ and the product is 

. suction filtered and; washed with benzene, dilute hydrochloric "add and 1 water. 21 parts 




10 _ %^KJ<^. -O^oH.- . IP 



is : obtained. It is particularly suitable for dyeings polyamide. -The dyeings are dis- 



; Example* 10- V 
A mixture of 80 pans- of naphthalene^ 12 parti- . of l-amino-4-^-phenylethyl- 
15 . ammoantin-acxumpne, 15 parts : of ethyl p-bromobenzoylpropionate, 6 parts, of potassium 15, 
acetate, 1 part of copper acetate and. 0.1 part of copper powder is stirred for. one. '. 
. hour, at 210°: to 220° C and then worked up as described in Example. 2; 13 i parts 
(671% of the theory) of the dye haying the f ormula:-^ 




20 ^ bbtamed/ It dyes . polyester blue-green sh^^ . 20 

outstanding resistance to high temperatures. V ' 

\. Example 11 ,: . - : 
. A mixture of 80 parts of naphthalene,: 12 parts of l-amind-2-memoxy-4^hydroxy- . 
. anthraquinonej 17. parts of isobutyl p-bromobenzoyrpropionate 3 ;6 parts, of potassium 
25 acetate, 1 part, of ; copper acetate .and 0,1- part of ; copper powder is heated - - 25 

minutes at 210°: to. 220°. C and worked up .as described in Example.2. 21 parts (?'4% , 
of the theory) of the dye having the formula:--?- 



• 0 NHHTj^COr-Ul^ 




is obtained which dyes polyester in violet shades having, good general fastness pro- . .. 
. perties and very good light fastness; - *. - : . 1 :-' 

30 • -\ " : ■ ' . ' : - ■- - 30. "'■ 

: .. EXAMPLE. 12 : . - • / . ; . . : V..-> ' 

A mixture of '[ 80 parts of naphthalene, . 17.5 parts of i^rmnoanthraquinone-6- \ 
■ carboxylic acid ethyl ester, 22 parts of ethyl p-bromobenzoylpropionate, 9 parts of \" , 
"-potassium acetate, I part of copper acetate, and- 0.1. part of. copper powder is stirred - 
35 for one hour at 220? -C. The reaction mixture, is "worked up as described in Example.. 1 35 
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is obtained which dyes polyester bluish red shades. The dyeing has good general 
fastness properties. 

Example 13 

5 15 parts of 1,4-cUammoanmraquinone, 40 parts of p-bromobenzoylpropionic acid, 5 

40 parts of anhydrous sodium carbonate, 1.5 parts of copper acetate and 0.1 part of 
copper powder are boiled under reflux in 200 parts of nitrobenzene for one hour. The 
reaction mixtures is allowed to cool, and the product is washed with benzene, alcohol, 
dilute hydrochloric acid and water. 37 parts (a quantitative yield) of a green dye having 

10 the formula: — ' 10 




° WH ■^3' C0 " CH ^ CH zr C00H 



is obtained which has very good wet fastness and fastness to dry-heat pleating and 
setting on polyester. 

Example 14 

15 10 parts of the dye obtainable according to Example 13 is boiled under reflux 15 

in 150 parts of n-butanol and 6 parts of concentrated sulfuric acid for eight hours. 
The reaction mixture is allowed to cool and suction filtered. 11 parts (92% of the 
theory) of the dibutyl ester of the starting compound is obtained. The dye dyes poly- 
ester fuller shades than the unesterified dye. The fastness properties are equally good. 

20 Methyl, ethyl, isopropyl and isobutyl esters may be prepared by the same method. 20 

The same compounds may be obtained by reacting l,4niiaminoanthraquinone with 
the appropriate p-bromobenzoylpropionic acid esters. 

. Example 15 

10 parts of 4,8-diaminoanthrarufin, 22 parts of p-bromobenzoylpropionic acid, 
25 22 parts of ground anhydrous sodium carbonate, 1 part of copper acetate and 0.1 25 
part of copper powder are boiled under reflux for six hours and worked up in the 
same way as in Example 13. 18 pans (781% of the theory) of a blue powder is obtained. 
The dye has the formula : — 



OH 



30 and dyes polyamide a neutral blue shade having good fastness properties. 30 
Corresponding dyes are obtained by following the procedure of the above Examples 
but starting from the compounds specified in the following Table. 

The yields and the shades of the dyes thus obtainable are given in the Table. 
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oc-Amino- 
anthraquinone 



Br— f~S — CO — CH 2 — CH 2 — CO OR 

W Yield Shade 

[R] < 0/ - 



9 HH, 




CH 8 

CaH 6 

iso-C a H 7 

n-C 4 H 9 

iso-C^H© 



93 green 
92 „ 

91 „ 

92 „. 

93 „ 




HN O 
Z 



H 

n-C 4 H 9 
iso-C 4 H a 

CH 3 



89 bluish-red 
69 „ „ 
86 „ « 
92 „ w 
94 „ „ 




CH 3 

C 2 H 6 

iso-C 4 Hj 



85 blue 
90 „ 
96 „ 



9 nH, 




.? .NH- 




0 NHj. 




9 OH 



H 

CH a -CH 2 -OCH 8 

CH 3 

iso-C a H 7 

iso-C 4 H 0 



H 

CH 2 -CH a OCH a 

iso-C 3 H 7 

iso-C 4 H 8 



H 

n-C 4 Ho 
iso-C 4 H 0 
C 2 H S 
iso-C a H 7 



78 red 

69 „ 

86 „ 

74 „ 

65 „ 



95 red-violet 
90 



80 



» » 

86 j> j> 



85 violet 

85 „ 

61 „ 

71 » 

74 „ 
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Bt-f ^ — CO — CH2 — CH2 — COOR Yield Shade 



a-Amino- 

anthraquinone [R] 



H 95 green 




0 NH-£^ 




76 red 



100 greenish blue 




89 red 




0 NH 2. 

CW« CH. 

1 HH-<M> 



72 blue-green 



10 
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a- Amino - 
anthraquinone 



Br— <[\ CO— CH 2 — CH 2 — COOR 
[R] 



Yield Shade 




[| jr y* c Vc 2 H 5 

p H . CH a — CH a OCH 3 



100 red violet 
88. iy 3> • 



0 MHj. 




n 

ho o on; 



C 2 H 5 



90 blue 




91 violet 
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WHAT WE CLAIM IS: — 

1. Anthraquinone dyes having the general formula 




10 Y , 



in which. R denotes a hydrogen atom, or a hydrocarbon radical having one to four 
carbon atoms and which may bear alkoxy groups as substituents; Y denotes a hydrogen 
atoiri, a hydroxyl group, the radical 



or an allylam^o,/arylanimo, aikyl ether, aryl ether 3 alkyl thioether, aryl thioether .or 
carboxylic ester radical and Z denotes a hydrogen atom, a hydroxylgroup or the radical - 



and the arithrao^uinone nucleus may contaifl: other, substituents inthe other positions. 
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2. Anthraquinone dyes having the formula : — 

ate* 



in which X denotes a hydrogen atom or a methoxy group and Y' denotes a hydrogen 
atom, an arylamino, aryl ether or aryl thioether radical, but is preferably a hydroxy! 
group and R has the meaning given in Claim 1. 
3. The dye having the formula : — 



* 0 NH-^^tO~CMfC\-tfi*tH 3 




4. The dye having the formula : — 



O OH 

5. The dye having the formula : — 




6. The dye having the formula : — 



t» NH 

7. The dye having the formula 



-O 



0 ""-(^yC* -CH^^COo-iSO-C^ 




OCM^ 



o t>H 



8. A process for the production of anthraquinone dyes as claimed in claim 1 
wherein an anthraquinone compound having the general formula II : 



12. 
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in which R 1 denotes a hydrogen atom, a hydroxyl group, an amino group or an i alkyl- 
amino, arylammo, alkyl ether, aryl ether, alkyl thioether, aryl thioether or carboxyhc 
ester radical and R 2 denotes a hydrogen atom, a hydroxyl group or an ammo group, 
and the anthraquinone nucleus may contain further substituents in the other positions, 
5 is reacted, with eliminadon of hydrogen bromide, with a compound having the 
formula : — 



in which R denotes a hydrogen atom or a hydrocarbon radical having one to four carbon 
atoms, which may bear alkoxy groups as substituents. 
10 9 A process as claimed, in claim 8 in which R denotes a hydrogen atom and 10 

wherein the reaction product, which contains free carboxylic groups, is estenfied with 
an alcohol having the formula R — OH in which R denotes a hydrocarbon radical havmg 
one to four carbon atoms which may bear alkoxy groups as substituents. 

10. A process as claimed in claim 8 carried out substantially as described in any 
15 of the foregoing Examples. . . . 15 

11 Anthraquinone dyes when obtained by the process claimed m claim 8, y or iu. > 
J. Y. 8c G. W. JOHNSON, 
Furnival House, 14—18, High Holborn, London, W.C.L 
Chartered Patent Agents, 
Agents for the Applicants. 
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